CLAIMS 



^1 . A method for controlling an output frequency of a laserf said method comprising: 

passing optical energy from an output of said laser to^in optical component 
having a frequency-selective response characteristic; 

measuring response of said optical component having said frequency-selective 
response characteristic to said optical energy from sai/ laser output using exactly one 
photodetector; and 

controlling said laser output frequency ba^ed on said measured response and not 

2. The method of claim 1 wherein controlling said laser output frequency comprises: 
generating an error signal based on a difference between a measured laser output 

frequency and a desired laser output frequency; and 

generating a control signal for said laser output frequency based on a sum of said 

error signal and a dithering signal. 



3. The method of^Jaim 2 wherein generating an error signal comprises: 

sampling sak^measured response at a first sampling time during a period that said 

dithering signal causes an upward fluctuation in said laser output frequency; 

sampling/said measured response at a second sampling time during a period that 

said dithering^ignal causes a downward fluctuation in said laser output frequency; and 
developing said error signal based on a difference between samples recorded at 

said first sampling time and said second sampling time. 
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4. The method of claim 1 wherein said optical component having a frequency- 
selective response characteristic comprises a fiber Bragg grating havjiig a notch 
frequency substantially equivalent to a desired output frequencv/^f said laser. 
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5. The method of claim 1 wherein controlling saicj/faser frequency based on said 
measured response comprises: 

if said measured response indicates said^aser output frequency is outside a 
tracking range, sweeping a control signal uptil said laser output frequency is within said 
tracking range. 

6, A method for controlling/an output frequency of a laser, said method comprising: 
passing optical energWirom an output of said laser to an optical component 

having a frequency-selective response characteristic; 

measuring response of said optical component having said frequency-selective 

response characteristic to said optical energy from said laser output; 

generating^ a dithering signal to dither said output frequency of said laser; and 
controlling said laser output frequency based on said measured response as 

influenced py said dithering signal. 



7. / The method of claim 6 wherein controlling said laser output frequency comprises: 
generating an error signal based on a difference between a measured laser output 
requency and a desired laser output frequency; and 
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generating a control signal for said laser output frequency based on said^n-or 
signal and said dithering signal. / 



8. The method of claim 7 wherein generating an error signal comprises: 
sampling said measured response at a first sampling^time during a period that said 

dithering signal causes an upward fluctuation in said taser output frequency; 

sampling said measured response at a secomi sampling time during a period that 
said dithering signal causes a downward fluctuation in said laser output frequency; and 

developing said error signal based/on a difference between samples recorded at 
said first sampling time and said secojra sampling time. 

9. The method of claim 6/wherein said optical component having a frequency- 
selective response characteristic comprises a fiber Bragg grating having a notch 
frequency substantiallwequivalent to a desired output frequency of said laser. 



10. The method of claim 6 wherein controlling said laser frequency based on said 
/ 

measured response comprises: 

if said measured response indicates said laser output frequency is outside a 
tracking range, sweeping a control signal until said laser output frequency is within said 
tracking range. 



11. The method of claim 6 wherein said dithering signal comprises a square wave. 
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Apparatus for controlling an output frequency of a laser, said apparat 
comprising: 

an optical component having a frequency-selective response'characteristic, said 



optical component receiving optical energy from said laser; / 

exactly one photodetector that measures response of said optical component 



having said frequency-selective response characteristic to said optical energy from said 
laser output; and 

a control block that controls said las^r output frequency based on said measured 
response. 




13. The apparatus of claim tfl wherein said control block comprises: 

an error signal generator that generates an error signal based on a difference 

between a measured laser output frequency and a desired laser output frequency; and 
a control^ignal generator that generates a control signal for said laser output 

frequency based on said error signal and a dithering signal. 



14. /the apparatus of claim 13 wherein said error signal generator samples said 
measured response at a first sampling time during a period that said dithering signal 
auses an upward fluctuation in said laser output frequency, samples said measured 
response at a second sampling time during a period that said dithering signal causes a 
downward fluctuation in said laser output frequency, and develops said error signal based 
on a difference between samples recorded at said first sampling time and said second 
sampling time. 



Attorney Docket No. CISCP7 1 3 



19 



PATENT 



15. The apparatus of claim 12 wherein said optical component having a freqliency- 
selective response characteristic comprises a fiber Bragg grating having jwlotch 
frequency substantially equivalent to a desired output frequency of sam laser. 
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16. The apparatus of claim 12 wherein said control block comprises: 
a sweep generator that, if said measured response indicates said laser output 

frequency is outside a tracking range, sweeps a cc^ntrol signal until said laser output 
frequency is within a tracking range. 

17. Apparatus for controlling an ojifput frequency of a laser, said apparatus 
comprising: 

an optical component having a frequency-selective response characteristic that 
receives optical energy from said laser; 

a photodetector^that measures response of said optical component having said 
frequency-selective response characteristic to said optical energy from said laser; 

a dithering signal generator that dithers said output frequency of said laser; and 

a control block that controls said laser output frequency based on said measured 
response as influenced by said dithering signal. 



1 8. / The apparatus of claim 1 7 wherein said control block comprises: 

an error signal generator that generates an error signal based on a difference 
between a measured laser output frequency and a desired laser output frequency; and 
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a control signal generator that generates a control signal for said laser outpi 
frequency based on said error signal and said dithering signal. 



19. The apparatus of claim 18 wherein said error signal generato^samples said 
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measured response at a first sampling time during a period that/said dithering signal 
causes an upward fluctuation in said laser output frequency, samples said measured 
response at a second sampling time during a period that said dithering signal causes a 



downward fluctuation in said laser output frequency, and develops said error signal based 

/ 

on a difference between samples recorded at^said first sampling time and said second 
sampling time. 




20. The apparatus of claim \1 wherein said optical component having a frequency- 

/ 

selective response characteristic comprises a fiber Bragg grating having a notch 
frequency substantially equivalent to a desired output frequency of said laser. 




2 1 . The apparatus of claim 1 7 wherein said control block comprises: 

/ 

a sw^ep generator that, if said measured response indicates said laser output 
frequencyis outside a tracking range, sweeps a control signal until said laser output 
frequency is within said tracking range. 




2. The method of claim 17 wherein said dithering signal comprises a square wave. 
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23\^ Apparatus for controlling an output frequency of a laser, said apparatus 
comprising: 

means for passing optical energy from an output of said laser 1 
component having a frequency-selective response characteristic 

means for measuring response of said optical comndnent having said frequency- 

7 

selective response characteristic to said optical ener^from said laser output using 
exactly one photodetector; and 

means for controlling said laser outptft frequency based on said measured 
response. 

24. The apparatus of clain^23 wherein said controlling means comprises: 

means for generating an error signal based on a difference between a measured 
laser output frequenc/and a desired laser output frequency; and 

means foygenerating a control signal for said laser output frequency based on a 
sum of said ejfov signal and a dithering signal. 

25. /The apparatus of claim 24 wherein said means for generating an error signal 
comprises: 

means for sampling said measured response at a first sampling time during a 
period that said dithering signal causes an upward fluctuation in said laser output 
frequency; 
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means for sampling said measured response at a second sampling time duhng a 
period that said dithering signal causes a downward fluctuation in said lasproutput 
frequency; and 

means for developing said error signal based on a differefice between samples 

7 

recorded at said first sampling time and said second sampling time. 



26. The apparatus of claim 23 wherein said optical component having a frequency- 



selective response characteristic comprises a fiber Bragg grating having a notch 
frequency substantially equivalent to a desn-ed output frequency of said laser. 




27. The apparatus of claim 23Avherein said means for controlling said laser frequency 

/ 

based on said measured response comprises: 

means for, if sai^measured response indicates said laser output frequency is 
outside a tracking rapge, sweeping a control signal until said laser output frequency is 
within said frackijrfg range. 



^28. Apparatus for controlling an output frequency of a laser, said apparatus 



\ ./ 
composing: 




means for passing optical energy from an output of said laser to an optical 
c&mponent having a frequency-selective response characteristic; 

means for measuring response of said optical component having said frequency- 
selective response characteristic to said optical energy from said laser output; 
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means for generating a dithering signal to dither said output frequency of 
laser; and 

means for controlling said laser output frequency based on saipKmeasured 
response as influenced by said dithering signal. 

29. The apparatus of claim 28 wherein said mearj^or controlling said laser output 
frequency comprises: 

means for generating an error signaKbased on a difference between a measured 
laser output frequency and a desired la^er output frequency; and 

means for generating a conurol signal for said laser output frequency based on said 
error signal and said dithering^signal. 



30. The apparatus/>f claim 29 wherein said means for generating an error signal 




comprises: 

means for sampling said measured response at a first sampling time during a 
period that 5^rid dithering signal causes an upward fluctuation in said laser output 
frequency; 

means for sampling said measured response at a second sampling time during a 
period that said dithering signal causes a downward fluctuation in said laser output 
frequency; and 

means for developing said error signal based on a difference between samples 
recorded at said first sampling time and said second sampling time. 
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3 1 . The apparatus of claim 28 wherein said optical component having'a frequency- 
selective response characteristic comprises a fiber Bragg grating halving a notch 
frequency substantially equivalent to a desired output frequency of said laser. 

32. The apparatus of claim 28 wherein said/means for controlling said laser frequency 
based on said measured response comprises: 

means for, if said measured^response indicates said laser output frequency is 
outside a tracking range, swiping a control signal until said laser output frequency is 
within said tracking ra 



33. The^paratus of claim 28 wherein said dithering signal comprises a square wave. 
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